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Airline Delay Analysis Methodology

Flight 

Type

Equipment 

Type Tail # Flt #

Sched

Origin

Actual On

Origin

Sched 

Dest

Actual 

Dest UTC Sch.Dep UTC Sch.Arr

Est. 

Air 

Time UTC Out UTC Off UTC On UTC In Cycles

SCHD 787 XY-ABC 45 IAH IAH OUA OUA 12/25/2004 23:25 12/26/2004 2:20 2:15 12/26/2004 0:15 12/26/2004 0:50 12/26/2004 3:15 12/26/2004 3:20 1

(One year of data is requested)

In-House Maintenance Labor Rate (Loaded) $62.00
Contracted Maintenance Labor Rate $60.00

Aircraft Type Yield Days Int(FH) Days Int(FH) Days Int(FH)
737-700 95% 0.00 1,000 3 12,000 10 48,000 Hangar Annual Maintenance ($/SF) $15.00

737-800 90% 0.33 1,000 5 12,000 15 48,000
etc 90% 0.50 500 10 6,000 30 24,000 Engineering Base(Direct) Labor Rate $80.00

90% 0.50 700 10 6,000 30 24,000 Engineers per Airplane 0.2
Planning/Engineering ratio 0.5
Planning Labor Rate $50.00

Reliability Traditional GoldCare
Technical Reliability @ 15 99.3% 99.3% Materials Management Staff 6
Maintenance Reliability @ 15 97.0% 98.5% Materials Management Labor Rate $50.00
Maintenance Turn Back-Diversion Rate 0.0300% 0.0250% Warranty Admininstration Staff 1
Maintenance Cancel Rate 0.3000% 0.1500% Warranty Administration Labor Rate $50.00

Direct Maintenance Training Instructors 3
Line Check 0% Maint Training/Person/Yr 40

Service check 50% Maint Personnel Trained 20
Systems Check 100% Labor Rate $80.00

Structures check 100%
Brakes 100% Maint Overhead as a Percent of Labor 150%
Wheels/Tires 100% General & Administration as a Percent of Labor 55%

Landing Gear 100%
APU 100% Annual Inventory Holding costs % 15%
Other Components 50% Phasing (Yrs) 5
Engine Line 100% Stock Confidence 92%
In-House Labor Rate (not loaded) $28.50 Average Component Turn 45

Contracted Labor Rate $62.00

Ground Facilities
Fleet Adjustment NA
Refurbishment Adjustment NA

Amortization Term (yrs) 50
Hangar Annual Maintenance ($/SF) $15.00

Line (A/B eq.) Systems (C eq.) Structures (D eq.)

$89,000 Cancellation cost

$54,000 Air Turnback-Diversion Cost

$134.00 Cost of one minute of delay, 241+ min. delays

$216.00 Cost of one minute of delay, 121-240 min. delays

$205.00 Cost of one minute of delay, 61-120 min. delays

$70.00 Cost of one minute of delay, 31-60 min. delays

$8.00 Cost of one minute of delay, 16-30 min. delays

$16.00 Cost of one minute of delay, 1-15 min. delays

Cost Per Delay Minute

NetWork

$20,000 $500,000 Airplane Ownership Transfer costCargo Revenue per Flight

1212Term (yrs)

7.00%7.00%Interest Rate223# of Seats

80%75%Loan to Value$0.0374Cost/ASM

GoldCareTraditional$0.0800Revenue/ASM

20.00%Cost of Equity

36.00%Corporate Tax Rate3.5%Escalation

4.20%Risk-Free Rate12.0%Discount Rate

$115,000,000 Study Price12Study Term

FinanceGeneral
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Flight Attendants (Cost per BH)

Pilots (Cost per BH)

Seat Pitch(es)

Fuel Price (US $ / Gal)

50%Additiional Trips/Yr - Scheduled slack percent captured

50%Additiional Trips/Yr - Opportunity cost percent applied

10Estimated Schedule Slack

Availability

5.5 Average Trip Block Hours

5,000 Flight Hours per year per airplane

4,500 Stage Length

6 Fleet Size:

Flight Attendants (Cost per BH)

Pilots (Cost per BH)

Seat Pitch(es)

Fuel Price (US $ / Gal)

50%Additiional Trips/Yr - Scheduled slack percent captured

50%Additiional Trips/Yr - Opportunity cost percent applied

10Estimated Schedule Slack

Availability

5.5 Average Trip Block Hours

5,000 Flight Hours per year per airplane

4,500 Stage Length

6 Fleet Size:
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Delay Methodology Thinking Transition
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Average Delay Length by Category
Delay causes have different impacts on the operation 
Longer delays magnify their impact through consequential 
effects
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Long Haul
(Pac Rim / North America)
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Delay Cost: Passenger Ill-Will Model

1988 study at American Airlines – passenger surveys of U.S. 
narrowbody domestic flights
Produced result $45 per delay minute
Usually applied as an average

Cost

Delay Time

No
Cost

0.25% ticket
/ min / pax

0.5% ticket
/ min / pax

4 x Avg. Ticket Cost
(after 5 hrs.)

15
min

1 hr. 2 hr. 5 hr.

All passengers will probably
not buy tickets on this airline
again for at least a year!

Approximately 1 out of 8 passengers
will probably not buy their next
ticket on this airline
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New Delay Cost Curve

Getting away from averages – major increase in cost-per-minute 
as delay length increases
Taking several major cost categories into account
Airline’s network & alliances influence cost

Delay Length

C
os

t p
er

 M
in

ut
e

Average values
Airline “Brand Value”

(Cost of Customer Disloyalty)

Direct Pax Cost

Loss of 
Aircraft 

Availability

Direct Operating Costs



May 20 – 24, 2007 AGIFORS ~ DENVER

New Delay Cost Curve

Passenger costs
Tracked by most airlines
− Passenger compensation, other direct related costs
Direct passenger costs non-existent for delays less than 1 – 2 
hours

Delay Length

C
os

t p
er

 M
in

ut
e

Direct Pax Cost

Average values



May 20 – 24, 2007 AGIFORS ~ DENVER

Direct Pax Cost

New Delay Cost Curve

Operating costs
Direct operating, maintenance, crew & staffing associated with 
disruption
Disruption anticipatory costs
Costs increase with delay length as long delays mean more 
consequential delays
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New Delay Cost Curve

Aircraft [Un]Availability
Reduced aircraft utilization, “hidden” operational spare 
aircraft
Already scheduled – difference between a “standard”
turnaround and “minimum” turn time
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Direct Pax Cost

New Delay Cost Curve

Airline “Brand Value”
A high-brand-value airline has lower costs for very long delays
Worst case cost is passenger re-accommodation for Premium 
on a trans-ocean leg
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Airline Network Affects Delay Cost

Short-haul airline converts 
delays to cancellations 
after 2 hours

Puts passengers on 
later flights
Re-integrates airplane 
back into network when 
repaired

Long-haul airline delays 
longer rather than cancel

Cannot cancel because 
airplane in wrong place 
to be re-positioned

Delay Length

Cost per Minute

Cancellation after 2 hours

Peak cost at 4 hours

Delay Length

Cost per Minute

Cancellation after 12 hours?

Peak cost very late



May 20 – 24, 2007 AGIFORS ~ DENVER

Key Learnings – the Accelerating Cost of Delays

Delay Theory: Consequential Delays
30% to 50% of delays – a function of the network model
“Follow the airplane” only part of problem – more delays from crews, 
passengers, etc.

Unpredictability of Maintenance delays – greatest total impact
IATA delay codes inadequate for security post-9/11

“Missing passenger” bag search on flights to U.S. – up to 25% of all delays
Delay Costs: the Accelerating Curve

Flight 3
Flight 2

Flight 1

On-time

Hub
delay

Crew delay

Cnx Pax delay
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Average < 120 = $3.08

Average > 120 = $100 
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Summary: Disruption Methodology in ValSim

Analyze Operations
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